The sides of the rectangle measured 7, by 4 mm., and its position was across the centre of the cornea. The flap w.as then secured in place with four stitches. The flap united well and in time became transparent with the exception of a, marginal scar.
The experiment proved that the retaining of a small pedicle enables the graft to maintain its transparency, although the method of suturing was similar to one which I had tried in corneal transplantation, namely, direct union by sutures of graft to cornea, and which had proved to be detrimental to success in corneal grafting.
The pedicle was only two millimetres wide, and yet this small amount was sufficient to enable the graft to live and to remain transparent. For some time after the operation observations were made in regard to the transparency of the graft and the return of normal sensation. The graft was cloudy for a week, and slightly cloudy at the end of a fortnight. At three weeks the graft was sensitive to touch over an area extending from the two-millimetre pedicle to the posterior 2i mm. of the inferior margin. The graft at this time was quite clear in the sensitive area, and slightly beyond it, while the rest of the graft was only slightly cloudy.
In a month the graft was quite clear except for the marginal scar. At five weeks sensation had increased by one millimetre, and at thirteen weeks sensation was normal all over, with the exception of a very minute area of about one square millimetre near the middle of the anterior end of the graft.
An analysis of these details shows that it took one month for transparency to be regained, and that the two-millimetre pedicle enabled sufficient nerve impulses to pass to an area of 3' by 2i mm. in three weeks. After that time the sensation extended by one millimetre every fortnight, so that the remaining five millimetres of graft regained its sensitivity in seventy days.
The animal was killed two years and four months after the operation, and the microscopical appearances of the cornea are as follows: The graft in general is a little thicker than the rest of the cornea, and Descemet's membrane is at least equal in thickness to the normal membrane, and stains a little deeper. In the main portion of the graft tne corneal fibres are regular in outline, and there is no appreciable increase in the number of nuclei.
At the opaque margins of the graft the microscopic appearances show the following changes: The epithelium is thickened; there are six or seven layers of cells, the basal cells being elongated. The stroma contains about twice as many nuclei in this region, and spindle-shaped spaces between the fibres are numerous.
AUG.-OPHTH. 1 At one margin the graft's Descemet's membrane is seen to pass on as two layers; the posterior layer becomes continuous with the corneal Descemet's membrane, while the anterior layer can be traced quite easily along its tortuous course into the substance of the cornea, terminating in a free end which lies about the junction of the inner and middle thirds of the thickness of the cornea ( fig. 1) .
Between the free end of the Deseemet's membrane in the substance of the cornea -and the posterior membrane, the tissue fibres are coarser, and spindle-shaped spaces between the fibres are larger and more numerous; some of these spaces have a nucleus at the side of the space. Some iris pigment can be seen at the site of an anterior synechia which has now separated, and these pigmented cells are covered by a layer of endothelial cells with a new Deseemet's membrane.
The two layers of Descemet's membrane referred to appear to unite, near the margin of the graft, to form one membrane. Careful observation, however, shows the -presence of a minute split between the two layers, which can be traced in places for the whole breadth of the graft. One section shows the split as a definite large space between the two layers ( fig. 2 ), but this is due to accidental separation in the preparation of the section, as the next section in series does not show any more than a minute split.
At the other margin, the termination of the graft's Descemet's membrane can be seen where the two layers separate. The posterior layer becomes continuous with the corneal Descemet's membrane, while the anterior layer can be seen to terminate in a free end, separated from the posterior layer by one or two corneal fibres. The -corneal stroma at this margin also shows numerous spindle-shaped spaces and increase in the number of nuclei.
A small detached portion of Descemet's membrane can be seen curled up in the region of the scar near the posterior surface, but covered posteriorly by the new membrane ( fig. 3 ). This illustrates the fact that detached portions of Descemet's membrane remain more or less unaltered in the cornea for years. If a somewhat similar condition were found in man, when an injury had caused a clean, perforating wound of the cornea, possibly horse-shoe shaped, or even a large linear corneal wound, I venture to suggest that corneal suturing might restore a, useful eye, which would be unlikely to result if treatment were confined to a pad and bandage, etc., when the result would probably be an extensive adhesion of the iris, with a gaping wound that would necessitate removal of the eye.
The loss of an eye is always more or less an unexpected calamity, and may quite possibly happen to a man who has already lost one eye, so that it is worth while making every effort to save an injured eye if there is a chance of retaining even a little sight, and if it can be done without risk of sympathetic affection.
Small corneal wounds will often unite quite well under the usual treatment, but a large corneal wound tends to gape, the anterior chamber does not re-form, the iris becomes extensively adherent to the wound, and the risk of infection is great.
In the case of clean, incised, and rather extensive corneal wounds, if there is any likelihood of any useful vision remaining, the experiment which I have described leads me to believe that corneal suturing in many cases might be tried instead of removing the eye, and would be likely to give better results than would be obtained by leaving the corneal wound to gape.
DisCUssion.-The PRESIDENT said that the subject at which Mr. Tudor Thomas had been working was a very important one. Though the results of the research might not appear to be very striking at present, he believed they would be of great value in the future.
Mr. HUMPHREY NEAME said that the section exhibited by Mr. During the'European war he (the speaker) had come across many cases of extensive corneal wound, and often both eyes were injured. It was of paramount importance to try to preserve them. And, though his technique was probably less delicate than that of Mr. Tudor Thomas, he had attempted on some occasions to suture the cornea flap wounds. The results, however, had been unsatisfactory; in fact he concluded that the additional injury inflicted by the attempted suture was detrimental to the flap instead of resulting in a fixation of the edges of the wound. After having tried this in a few cases, he ceased attempts to suture, and relied on the less complicated and apparently more satisfactory pad and bandage to keep the flap in position. Conjunctival flaps, he thought, were undesirable, for other reasons.
Colonel A. E. J. LISTER said he must speak a word in favour of conjunctival flaps. He had had two cases of the kind described, in which he had made conjunctival flaps and both the patients had done well.
Mr. TUDOR THOMAS (in reply) said that Mr. Fisher had raised the question as to whether the original endothelium survived in the corneal flap; that question the speaker was unable to answer, and he did not know how anything could be proved on the point, one way or the other. He thought it likely that the endothelium survived.
As Mr. Whiting had said, corneal wounds were frequently caused by comparatively blunt instruments, and such wounds were often infected. Sometimes, however, the wounds were plain incised ones, and it was for that type of case that suturing might be useful.
The conjunctival flap was probably useful, but, comparing the surgery of the eye with general surgery, one should aim at properly closing the wound, and he thought the cornea, especially that of the rabbit, tolerated stitches very well if they were not inserted right through the cornea but only through about half its thickness. In the case of one patient he had sutured up an extensive corneal wound; the patient could not see more than the difference between light or dark with that eye, because so much intra-ocular damage was caused by the accident. It was so extensive a wound that in the ordinary way the eye would have been removed; the wound extended across the cornea and on to the sclera, and was gaping. It had healed well, and the man retained his eye.
